We review threshold effects and oscillating cross sections in the context of models (such as the multiperipheral) which employ factorization and indefinite repetition in the t-channel. The origin of logarithmic energy thresholds is illustrated by the ABFST model and applied to antibaryon production and rising cross sections at high energy. We then discuss large-mass diffraction dissociation and argue that this process is not responsible for the increase in the p-p total ' cross section at ISR energies.
I. INTRODUCTION
Recent experimental results from ISR have shown an unexpected energy dependence in (at least) two quantities: the production of antibaryons and the p-p total cross section. One interpretation· of these phenomena, suggested by Sivers and von Hippel,l Suzuki,2 and by Gaisser and Tan,3 is to regard the former as a threshold effect and the latter as its consequence. We will review the origin of dynamical thresholds in multiperipheral models and their application to particle production and rising cross sections. A somewhat similar idea concerns the "threshold" for large-mass diffraction dissociation; we shall argue that such a mechanism does not involve a genuine threshold and cannot account for the increasing p-p total cross section. The unpublished work discussed here has been carried out in collaboration with M. Bishari and G. F. Chew and will be fully reported elsewhere.
II • MULTIPERIPHERAL THRESHOLDS
The or~gln of the threshold effects which concern us is clearly exhibited by the pion-exchange multiperipheral model. The absorp-'tive part of the elastic scattering amplitude is there given by the sum indicated in Fig. 1 , where the horizontal links on the right are off-shell pions of squared-mass t. and the circles represent nrr l. 
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The step-function expresses energy conservation,and requires that the Lorentz boost Y from the rest frame ofp~rticle Ato that of particle B be at least as large as' the sum pfthe corresponding boosts qi across each of the pion absorptive parts.
Since this is a multi peripheral model the t. should be small,
and we shall suppose that the combination of propagators and offshell damping of the pion absorptive parts is such as to impose an effective cut-off ... We will now apply these ideas toantibaryonproduction at high. energy, showing how the threshold indicated by experiment can be understood in terms of our simple pion-exchange model. The experimental antibaryon cross section as a function of energy is shown in Fig. 2 ,6,7 and may be roughly characterized as~egligible below 's ." 150 Ge-i-, and substantial and increasing approximately linearly in log s once the threshold is reached. A second important experimental fact 6 is that antibaryons are produced almost exclusively in the central region of rapidity, and not in association with the leading particles. Since antibaryons mllst be produced in B13 pairs, whose mass is quite large in comparison with typical meson masses, the multiperipheral threshold mechanism just described immediately suggests itself. In the model above, antibaryon production is easily incorporated by assuming it occurs effectively through a B13 resonance (or collection of resonances) near the kinematic threshold (2~) in the JtJr cross section, and that this resonance does not appear at the ends of the multiperipheral chain. The effective, dynamical threshold for 13 production in p-p collisions is then the threshold for the process shown in Fig. 3 (2) arid (3). The magnitude of the 13 production cross section is determined in the pion-exchange model by the cross section for the 8 " "
process 11:11: ~ BB. We have verified that the measured value of this latter cross section is indeed of the order of magnitude to account for the experimental results on 13 production in p-p collisions.
To estimate the effect of B production on the total cross section, it is conyeni€nt to use a further simplification of the multiperipheral model which approximates the si.l.!n over all partial cross sections which do not involve a B13 pair by the leading Regge pole generated by the corresponding partial kernel. We assume this leading pole is located at J = a o ' and it'wlllbe seen momentarily that consistency requires a O < 1. Then the produCtion of, e.g., two B13 pairs, given by a sum of diagrams like those of Fig. 4a , is approximated by Fig. 4b . ' In addition we replace the integrated 11:11: ~B13 kernel by a coupling constant (g) and reduce the problem to the form of Ref . (5), by assuming the minim1.lIIl rapidity intervals on the ends of the chain to be the same as the internal intervals To exa.ridne the asymptotic behavior ofcrtot~ it is convenient to go to the J-plane. We have and the·complete absorptive part is
The singularities of A(J), which are the zeros of the denominator of (6), are a real pole above a O and an infinite sequence of complex poles to the left (see Fig. 6 ). The leading pole determines the asymptotic behavior of the total cross section (constant or decreasing power) and the complex poles reproduce the threshold behavior of Fig This result is in rough agreement with the rise in the p-p total cross section,9 and if this mechanism is indeed the explanation the increase is seen as a transient effect and, barring new -6~ important thresholds (dd pairs?), the cross section should level off and gently oscillate to a nonincreasing asYmptotic behavior.
,For this to be a satisfactory explanation, one must ask why this particular threshold is so important. We·suggest that there are two reasons:
1. The large mass of a BB system and the absence of B's as leading particles delays their appearance to a rather high energy when the total cross section has otherwise settled down.
2. The large magnitude of the 1t1t ~BB cross section near the BB threshold re~lects an unusual concentration of resonances in this neighborhood.
These resonances are associated with the long-range pion exchange .force that acts in the. BB channel but which does not act in two..,meson channels (suGh as n:n:, KK, or pp). These resonances arise from the (nonrelativistic potential) mechanism that produces the low kinetic energy states of classical nuclear; physics. Such a mechanism is usually ignored in high energy physics, but it has been shown to be responsible for the large BB cross sections at low kinetic energy.lO,ll·
IV. TRIPLE-POMERON EFFECTS.
A number of authors have argued recently. that the rise in the p-p total cross section can be understood as the result of the appearance of large-mass diffraction dissociation. 12 -1 5 This is. based on the observation that the contribution. of such processes to 0tot is given by integrating the inclusive cross section corresponding to Fig. 8 We would like to criticize this explanation on several different grounds. First, there are two numerical problems: (1) The predicted threshold for the increase seems to occur at too low an energy. Triple-pomeron behavior isjstrictly speaking, the high:"energy tail ofthepomeron-particle total cross section, and the latter has the form shown in Fig. 9 [taken from Ref. (16) -7-about a factor 2 to account for the behavior of 0tot'
A further difficulty is that Fig. 9 is really a smooth curve and contains no definite threshold. If 0" ··is parametrized as Pp a flat background with a low-M resonant effect superimposed, the "triple-pomeron threshold" is just .0p, which is much too low. It might be argued that this early rise is rnaskedby other (decreasing) terms iQ O"tot' but one· must then cons,ider a m~re complete model of the cross secti6rt. If one does in fact look at O"tot in more detail, a further objection arises within nonabsorbed perturbativemodels of the pomeron, 13 ,17 as described in Prof. Frazer's talk. In his notation, the total cross section is represented by the sum shown in Fig. 10 . It is necessary to distiriguish a bare pomeron (PO) which is generated by events with no large rapidity gaps in the unitarity sum. The relation between the two different kinds of pomeron is that the physical pomeron intercept CX (0) is'the zero of a p denominator function,
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where CX o is the bare intercept and G is the p-p-p o tripleRegge coupling. The origin of this formula is formally the same as in the anti baryon model above; cf. the denominator of Eq. (6). The last term is a two-pomeron loop integral, with appropriate threshold factors.
The absence of a. threshold within the pomeron-particle absorptive part,as described ab6ve, corresponds to setting Mo 1 in Eq. (7), In this case the rema~ning exponential factor, e-.0pJ, is not sufficient to produce phySically significant complex poles. The importance of this circumstanceis·tpatthe only other Regge singularities of the model are the leading pole and a twopomeron branch cut with a positive discontinuity, so if there are no complex poles the cross section must fall-This statement seems paradoxical, since one might think an arbitrarily large rise can be arranged by making G large enough. However, the form of D(J) in (7) implies that the "renormalization" of pomeron pole intercept, Antinucci et al., Nuovo Cimento Letters, B"; -12l (1973) . Note that the p cross sections discussed in'thIs paper in'elude the decay products of antihyperons. . . 
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